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Abstract — In many institutions, low molecular weight heparins 
(LMWHs) are replacing unfractionated heparin in the management of 
thromboembolism. LMWHs have a number of potential advantages over 
unfractionated heparin that may offset their higher cost, provided that 
they are utilized and monitored appropriately. Following the addition of 
enoxaparin and dalteparin to a teaching hospital formulary, we studied 
prescribing patterns and outcomes associated with the use of both 
LMWHs and unfractionated heparin for the prophylaxis or treatment of 
thromboembolism. The study identified several problem areas, includ- 
ing dalteparin dosing in high-risk patients, dosing for treatment of throm- 
boembolism, timing of prophylactic doses prior to surgery, and inappro- 
priate use of coagulation monitoring tests. This study will provide useful 
information to hospital pharmacists involved in determining prescribing 
guidelines and initiating ongoing monitoring programs for patients 
receiving antithrombotic therapy. 
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n recent years, low molecular 
weight heparins (LMWHs) have 
been added to many hospital 
formularies. These agents are 


gradually replacing unfractionated 
heparin for both the prophylaxis and 
treatment of thromboembolism, 
including deep venous thrombosis 
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(DVT) and pulmonary embolism 
(PE). LMWHs are mixtures of 
heparin fragments produced by 
chemical or enzymatic depolymer- 
ization of the heparin molecule." 

The antithrombotic effects of 
unfractionated heparin are mediat- 
ed through binding to antithrombin 
II] and inhibition of clotting factors 
Ila (thrombin) and Xa.'? In contrast, 
the antithrombotic effects of LMWH 
are primarily due to inactivation of 
factor Xa. Factor lla inhibition is 
more variable and dependent upon 
the presence of fragments within 
the LMWH mixture, which are large 
enough to form a ternary complex 
with both factor Ila and antithrombin 
IIl. 

Although all LMWHs work by 
the same basic mechanism, they 
are not therapeutically equivalent. 
Different LMWHs vary in their rela- 
tive activity against factor lla and Xa 
as well as in their pharmacokinetic 
properties'* The currently available 
LMWHs differ also with respect to 
their Food and Drug Administration 
(FDA) approved indications and 
recommended dosing regimens. 

The drug cost for LMWHs is 
significantly higher than that for 
unfractionated heparin. This poten- 
tial disadvantage must, however, be 
weighed against the advantages of 
LMWHs, including improved 
bioavailability, longer half-lives, 
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standardized dosing for all patients, 
once or twice daily dosing, a com- 
parative or lower rate of adverse 
effects, less binding to plasma pro- 
teins, and no requirement for coag- 
ulation test monitoring.'* 

As LMWHs are added to hospi- 
tal formularies, it is important for 
pharmacists to monitor prescribing 
patterns and utilization of these 
agents. Inappropriate prescribing or 
monitoring may jeopardize patient 
care or lead to unnecessary costs. 
Following the addition of dalteparin 
and enoxaparin to the formulary of a 
teaching hospital, we conducted a 
study of prescribing patterns and 
outcomes in order to identify areas 
where additional pharmacist inter- 
vention was needed. 


METHODS 

This was a nonrandomized, 
concurrent study conducted at Bell 
Hospital, a 484-bed teaching hospi- 
tal affiliated with the University of 
Kansas Medical Center. The eligible 
study population consisted of all 
adult patients over 18 years of age 
admitted to the hospital who 
received either a LMWH (dal- 
teparin, enoxaparin) or unfractionat- 
ed heparin for the prophylaxis or 
treatment of thromboembolism. The 
two LMWH drugs were selected 
because of their availability on the 
hospital formulary. 

The data collection period 
included admissions during a 
3-month period from October 1, 
1997 to December 31, 1997. During 
this time period, there were no pro- 
tocols or other policies in place that 
would have affected the utilization 
of antithrombotic therapy. Patients 
were identified using computerized 
drug utilization reports for each drug 
generated daily from the hospital 
pharmacy computer system. 

All data were collected concur- 
rently from the patient's medical 
chart on a daily basis by one of the 


TABLE 1 


Summary of Patient Risk Factors for Thromboembolism 


Risk Factor Unfractionated 
Heparin 


(n = 47) 


Age > 40 years 


Dalteparin Enoxaparin 


(n = 41) (n = 43) 


Prior history of TE 


Malignancy 


Smoking 


HRT 


Recent fracture 


Prolonged 
Immobilization 


Obesity 


Cardiovascular 


Coagulation defect 


TE = thromboembolism 
HRT = hormone replacement therapy 


study investigators. The data collec- 
tion form was designed specifically 
for this study by the two study inves- 
tigators and evaluated by the Phar- 
macy Department's clinical coordi- 
nator and drug information director 
prior to use. 

Data collected from the medical 
record consisted of patient and pre- 
scriber demographics, justification 
for use, dosing regimen, duration of 
therapy, timing of first dose with 
respect to surgical procedures, con- 
traindications, risk factors for throm- 
boembolism, concomitant anticoag- 
ulation/antiplatelet drugs, verifica- 
tion of drug administration, and 
coagulation test monitoring. 

The timing of antithrombotic 
therapy prior to surgery was defined 
as appropriate if therapy was initiat- 
ed 1 to 2 hours before abdominal 
surgery or within 24 hours of other 
procedures including hip or knee 
replacement. For prophylaxis 
patients, the duration of therapy 
was considered appropriate if the 


drug was continued for at least 5 to 
10 days or until prophylaxis was no 
longer indicated (eg, the patient 
was ambulatory). For treatment 
patients, heparin therapy was con- 
sidered appropriate if the drug was 
given for at least 5 to 10 days. 

When chronic oral anticoagula- 
tion was used, therapy was consid- 
ered appropriate if warfarin and 
heparin were overlapped a mini- 
mum of 4 to 5 days beginning on 
Day 1 or 2 of heparin treatment and 
continuing until a therapeutic INR 
was achieved. Patient outcomes, 
including length of hospitalization, 
thromboembolic complications, and 
adverse drug reactions (thrombocy- 
topenia, hemorrhage), were also 
recorded. 

All patients were screened for 
hospital readmission within 
3 months of the index admission for 
thromboembolic or hemorrhagic 
complications. These patients were 
identified through Medical Records 
using ICD-9 admission codes. Med- 
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TABLE 2 


Utilization of Antithrombotic Drugs by Indication 


Indication 


Long-term rehabilitation 0 


Unfractionated 
Heparin 
(n = 47) 


Dalteparin 
(n = 41) 
16 


(n = 48) 


Enoxaparin All 


Patients 
(n = 131) 


18 


Nonsurgical prophylaxis 


1 


32 


Surgical prophylaxis 


23 


73 


Thromboembolism treatment 


1 


8 


ical charts for all readmitted patients 
were reviewed to determine the 
cause of readmission and any rela- 
tionship to prior inpatient or current 
outpatient therapy with unfractionat- 
ed heparin or a LMWH. 

All collected data were 
reviewed by the second investigator 
for completeness prior to entering 
the data into an ACCESS database. 
Missing data were acquired from 
the medical records. A random 
sample of 25 patient charts (approx- 
imately 19% of study population) 
were reabstracted by the alternate 
investigator for accuracy and com- 
pleteness of data. Discrepancies 
were resolved by a joint review of 
both investigators. 

Statistical analysis of the data 
was performed by a statistician. The 
data was analyzed using the chi- 
square for dichotomous variables, 
the student's t-test for continuous 
variables with two groups, and the 
analysis of variance (ANOVA) for 
continuous variables of more than 
two groups. The predetermined 
level of statistical significance was 
0.05 for all tests. 


RESULTS 

A total of 131 patients were 
included in the study. Initial data col- 
lection was complete for 102 of the 
patients, whereas the remaining 
29 patients required a second med- 
ical record review to retrieve miss- 


ing data. Among the 25 randomly 
pulled medical charts, there was a 
94% agreement between the two 
study investigators regarding data 
collection. 

The study population consisted 
of 62 males (47.3%) and 69 females 
(52.7%). The mean age was 55 + 
17 years with a range from 18 to 
90 years. Additional risk factors for 
thromboembolism other than the 
primary indication (eg, hip surgery) 
are summarized in Table 1; the 
mean number of additional risk fac- 
tors was 2.7 + 1.3 per patient. There 
were no Statistically significant dif- 
ferences with respect to gender, 
age, or number of risk factors for 
patients receiving the three drugs. 

Of the total study population, 


47 patients (35.9%) received 
unfractionated heparin, 43 (32.8%) 
received enoxaparin, and 41 


(31.3%) received dalteparin. Over- 
all, 123 patients received drug ther- 
apy for prophylaxis of thromboem- 
bolism, and eight patients received 
drug therapy for treatment of a 
thromboembolic event. Table 2 
shows the utilization of antithrom- 
botic therapy for surgical and non- 
surgical prophylaxis or treatment of 
thromboembolism. 

Among the nonsurgical prophy- 
laxis patients, all but one received 
either unfractionated heparin or 
enoxaparin. For long-term rehabili- 
tation, all but two patients received 


dalteparin. In contrast, among 
patients receiving the drugs for sur- 
gical prophylaxis, there were no dif- 
ferences in the utilization of unfrac- 
tionated heparin, enoxaparin, or 
dalteparin, with approximately one- 
third of the patients receiving each 
of the agents. Antithrombotic thera- 
py was initiated by physicians on 
surgical, nonsurgical, intensive 
care, general medical, and rehabili- 
tation services (see Table 3). 

During the time of data collec- 
tion, the two LMWHs differed with 
respect to their FDA-approved indi- 
cations. Dalteparin was approved 
for major abdominal surgery; 
enoxaparin was approved for hip, 
knee, or abdominal surgery. In our 
study, only 37% of patients receiv- 
ing dalteparin and 53% of patients 
given enoxaparin received the 
LMWH for an FDA-approved indica- 
tion. Recommended prophylactic 
dosing ranges were prescribed for 
89% of unfractionated heparin 
patients, 65% of dalteparin patients, 
and 86% of enoxaparin patients. 
Among the 41 dalteparin patients, 
14 had a history of malignancy; 
however, only two of these patients 
received the higher recommended 
dose of 5,000 units daily. 

Of the 73 patients who received 
therapy for surgical prophylaxis, 
only 15 patients received a docu- 
mented first dose within the recom- 
mended times for initiating prophy- 
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TABLE 3 


Utilization of Antithrombotic Drugs by Medical Speciality 


Unfractionated 
Heparin 
(n = 47) 


Service 


Critical care 7 


Dalteparin Enoxaparin 


(n = 41) (n = 43) 


General medicine 10 


General surgery 17 


Obstetrics/gynecology 1 


Oncology 


Orthopedic surgery 


Rehabilitation 


laxis. An additional 17 patients 
received the initial dose 24 to 48 
hours after the procedure. For the 
remaining patients, the timing of ini- 
tial therapy was uncertain due to 
inadequate documentation in the 
medical chart. The duration of ther- 
apy was determined to be appropri- 
ate for 82% of unfractionated 
heparin patients, 88% of dalteparin 
patients, and 85% of enoxaparin 
patients. 

Among the eight patients 
receiving antithrombotic therapy for 
a thromboembolic event, only two 
received the recommended 4 to 5 
days of LMWH or unfractionated 
heparin therapy overlapped with 
warfarin. Two patients received 
LMWH or unfractionated heparin for 
a full 2 weeks with no subsequent 
warfarin therapy. In the remaining 
four patients, warfarin therapy was 
either started late (more than 
2 days after starting the heparin) or 
after the completion of at least 7 to 
10 days of heparin. 

Table 4 summarizes the length 
of stay (LOS) for various patient 
groups. Overall, the mean LOS for 
all patients was 15.3 days + 17.0 
days with a range of 3 to 139 days. 
A major determinant of the LOS 
was the underlying indication for 


which antithrombotic therapy was 
prescribed. For example, dalteparin 
was primarily prescribed for long- 
term rehabilitation, resulting in sub- 
stantially longer hospitalizations 
than those patients requiring short- 
term prophylaxis. Because of the 
wide range of indications and small 
numbers of patients within each 
group, no valid conclusions can be 
drawn about the impact of specific 
drug regimens on LOS. 

Despite the fact that coagula- 
tion test monitoring is not needed 
with LMWHs, these tests were rou- 
tinely ordered for many patients. 
Among the 84 patients who 
received a LMWH, 51 patients had 
one or more activated partial throm- 
boplastin tests (PTTs) performed. 
The mean number of PTTs per 
patient was 3.5 with a range from 1 
to 21. Overall, 176 PTT tests were 
performed, resulting in patient 
charges of $7,040. There was no 
significant difference in the number 
of PTTs performed for patients on 
dalteparin vs enoxaparin. 

A total of nine adverse events 
occurred in seven patients during 
hospitalization. There were two 
bleeding complications, an upper 
gastrointestinal (GI) bleed in an 
unfractionated heparin patient, and 


a case of hematuria in a patient on 
dalteparin. There were five throm- 
boembolic events, including a 
cephalic vein thrombus in a patient 
with a portacath receiving unfrac- 
tionated heparin, a femoral DVT in 
a dalteparin patient, and a popliteal 
DVT with subsequent PE in a 
patient on enoxaparin. An embolic 
stroke occurred in a dalteparin 
patient that resulted in a prolonged 
hospital stay and permanent neuro- 
logic deficits. 

As discussed later, in many of 
these patients there were numer- 
ous other factors that could have 
contributed to these adverse 
events. There were two cases of 
thrombocytopenia thought to be 
enoxaparin-induced. One patient 
required multiple transfusions. The 
second patient had evidence of 
heparin-induced antibodies. 

During the 3-month period fol- 
lowing hospital discharge, four of 
the study patients were readmitted 
with a bleeding- or thromboembolic- 
related diagnosis. Neither of the two 
patients with bleeds had been dis- 
charged on unfractionated heparin 
or a LMWH. In one case, a male 
patient was admitted with hematuria 
associated with his Foley catheter. 
In the other case, a 55-year-old 
female patient was admitted with an 
upper GI bleed believed to be drug- 
induced. At the time she was taking 
ibuprofen, aspirin, and prednisone. 

The remaining two patients 
were readmitted for thromboembol- 
ic events. In one case, an 81-year- 
old male was admitted for TIAs 7 
weeks after discharge following her- 
nia repair surgery. He had received 
enoxaparin for DVT prophylaxis 
during the index admission but was 
not discharged on any antiplatelet 
or anticoagulant medications. The 
patient also had a significant history 
of non-Hodgkins lymphoma. In the 
second case, a 28-year-old male 
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was readmitted 2 months after the 
index admission with a possible PE. 
Following confirmation of the diag- 
nosis with a ventilation/perfusion 
(V/Q) scan, the patient was treated 
with IV heparin for 7 days. Warfarin 
therapy was overlapped for 5 days 
and continued upon discharge. This 
patient had a history of colon cancer 
and recurrent DVTs and had com- 
pleted a course of warfarin therapy 
2 weeks prior to this event. 


DISCUSSION 

Venous thromboembolism in- 
cluding DVT and PE has an esti- 
mated incidence of 600,000 cases 
in the United States annually.’ In 
patients undergoing major abdomi- 
nal surgery, the estimated risk of 
venous thromboembolism is 
approximately 20% to 30%. In 
patients undergoing orthopedic 
surgery, the risk is 50% to 60%.** 

Unfractionated heparin has tra- 
ditionally been used for the preven- 
tion and treatment of thromboem- 
bolism. The development of 
LMWHs, however, has provided a 
safe and effective alternative. 
Recently published guidelines from 
the American College of Chest 
Physicians Fifth Antithrombotic 
Consensus Conference include the 
use of LMWH for both the preven- 
tion and treatment of DVT and PE.°** 

This study showed that LMWHs 
were being used by a variety of 
medical specialists for the prophy- 
laxis of thromboembolism. Although 
many patients received LMWHs for 
FDA-approved indications, the 
study showed that physicians were 
using LMWHs for general DVT pro- 
phylaxis in patients undergoing a 
variety of surgical procedures and 
those requiring prolonged immobi- 
lization. In our hospital, dalteparin 
was widely used by physicians for 
long-term prophylaxis in patients on 
the rehabilitation service. 

At the time of data collection, 


TABLE 4 


Hospital Length of Stay for Patients on Antithrombotic Drugs* 


Unfractionated 
Heparin 
(n = 47) 


Patient 
Group 


All patients 17.1 + 24.5 


Dalteparin Enoxaparin 


(n=4) (n = 43) 


18.8 + 12.7 9.8 + 6.1 


Long-term 
rehabilitation 


no patients 


26.9 + 12.9 9.5 + 4.9 


Nonsurgical 15.4 + 25.5 


13.0T 9.5 + 6.9 


Surgical 18.9 + 26.1 


13.9 + 10.0 10.0 + 6.3 


*See text for discussion of factors affecting length of stay 


tOne patient 


there were no hospital policies or 
protocols in place that would have 
mandated the use of dalteparin for 
rehabilitation patients. Based on 
discussions with rehabilitation 
physicians following completion of 
the study, the most likely explana- 
tions for the higher usage of dal- 
teparin in these patients were physi- 
cian familiarity with the drug and the 
convenience of once-daily adminis- 
tration. 

Although the majority of indica- 
tions for use appeared to be war- 
ranted, a few patients received 
LMWHs for procedures where 
thromboembolic prophylactic thera- 
py was either unnecessary or 
unproven. For example, one patient 
received enoxaparin for 3 days fol- 
lowing reconstructive surgery for a 
lip lesion, and a 27-year-old patient 
with no other risk factors received 
10 days of enoxaparin following 
repair of an ankle fracture. Given 
the high cost of LMWHs, inappropri- 
ate use of these agents is a valid 
concern. 

The study found several prob- 
lems with suboptimal dosing that 
require further intervention and edu- 
cation. The finding that dalteparin 
patients with a history of malignan- 
cy were not consistently given the 
higher recommended dose of 5,000 


units daily was of particular con- 
cern. In a randomized, double-blind 
multicenter trial of 2,097 patients, 
the 5,000 unit dose was significant- 
ly more effective than the 2,500 unit 
dose for preventing DVT in high-risk 
patients with malignancy.’ 

The major dosing error identi- 
fied for patients on unfractionated 
heparin was the use of fixed-dosing 
for four patients undergoing hip 
replacement surgery. Adjusted- 
dose unfractionated heparin is rec- 
ommended over fixed-dose due to 
greater efficacy in this high-risk pop- 
ulation.° For prophylaxis, enoxa- 
parin was generally dosed appropri- 
ately. However, there appeared to 
be some confusion between once 
daily and twice daily regimens, with 
some patients receiving 30 mg once 
daily and others 40 mg twice daily. 

During our study period, eight 
patients received LMWH for the 
treatment of a thromboembolic 
event. Treatment of a thromboem- 
bolism requires higher weight- 
adjusted doses of the LMWH (eg, 
dalteparin 100 U/Kg twice daily or 
200 U/kg daily and enoxaparin 1 
mg/kg twice daily). Three of the 
eight treatment patients in this study 
received fixed prophylactic doses 
rather than the weight-adjusted 
treatment doses. 
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In addition, the study found 
considerable variations in the con- 
version to chronic warfarin therapy 
for treatment patients. ACCP guide- 
lines recommend simultaneous initi- 
ation of warfarin with unfractionated 
heparin or LMWH for at least 4 to 5 
days. After the INR is therapeutic 
for 2 consecutive days, the heparin 
can be discontinued.® This method 
of initiating oral anticoagulation has 
several potential advantages, 
including minimizing the length of 
heparin therapy and the risk of 
drug-induced thrombocytopenia 
and reducing the length of hospital- 
ization. 

In addition, overlapping therapy 
provides effective anticoagulation 
during the first few days of warfarin 
therapy when the natural anticoagu- 
lants proteins C and S are sup- 
pressed but concentrations of other 
circulating clotting factors remain 
high. Although the number of treat- 
ment patients in our study sample 
was small, the results suggest that 
warfarin therapy was initiated late 
and inadequately overlapped with 
heparin. 

Another area of concern was 
that the first doses of prophylactic 
LMWHs were not consistently given 
at appropriate times in relation to 
the surgical procedures. For major 
abdominal procedures, it is recom- 
mended that prophylaxis with dal- 
teparin or enoxaparin begin 1 to 2 
hours before the procedure. For hip 
or knee replacement surgery, 
enoxaparin should be started within 
12 to 24 hours of the procedure. 
Failure to initiate therapy within the 
recommended timeframes could 
predispose patients to thromboem- 
bolic complications. In addition, the 
documentation of first doses in the 
medical record was inconsistent 
and needs to be standardize to 
allow more accurate monitoring. 

An important finding of this 


study was that many physicians 
continue to monitor the PTT while 
using a LMWH, thus negating one 
of the major advantages of this ther- 
apy over unfractionated heparin. 
Because the antithrombotic effect of 
LMWH is mediated through factor 
Xa inhibition and the PTT primarily 
measures factor Ila inhibition, the 
PTT is not useful for monitoring 
LMWH therapy. 

The finding that physicians 
were continuing to monitor the PTT 
suggests a lack of understanding of 
the pharmacology of LMWH. Since 
the PTT does not correlate with effi- 
cacy or hemorrhagic risks, many 
patients were subjected to unnec- 
essary, useless blood tests and 
added expense. In our institution, 
the charge for a PTT is $40; thus, 
as the use of LMWH increases, it 
will be important for pharmacists to 
intervene if these tests are being 
ordered inappropriately. 

Of the 131 patients included in 
our analysis, only seven patients 
experienced a total of nine adverse 
events during hospitalization. In the 
majority of cases, other factors that 
could have contributed to the 
adverse event were present and 
thus causality could not be deter- 
mined. 

Perhaps more important was 
the finding that many of these 
adverse events could have poten- 
tially been avoided by pharmacist 
monitoring and intervention. The 
patient who experienced a GI bleed 
was concurrently receiving aspirin 
and warfarin with an International 
Normalized Ratio (INR) above the 
therapeutic range 1 day prior to the 
bleed. Overall, approximately 30% 
of the patients in the study were 
receiving concurrent antiplatelet or 
oral anticoagulant therapy, thus 
placing them at higher risk for hem- 
orrhagic complications. The one 
minor bleed, hematuria, occurred 


following an ovarian tumor debulk- 
ing procedure and was probably 
unavoidable. 

Of the five thromboembolic 
events that occurred, four were 
judged to have been preventable by 
pharmacist monitoring and inter- 
vention. The patient who developed 
a femoral DVT while on dalteparin 
had a history of pancreatic cancer 
but was receiving a suboptimal 
dose of 2,500 units daily. In another 
patient receiving enoxaparin, a 
popliteal DVT and subsequent PE 
dev elo ped 
8 days after abdominal surgery. The 
patient was receiving 30 mg of 
enoxaparin twice daily, higher than 
the recommended 40 mg daily dose 
for this type of patient. However, the 
patient had a history of malignancy, 
the enoxaparin was not started until 
12 hours after the surgery, and the 
patient had missed three daily 
doses for undetermined reasons. 

A patient receiving dalteparin 
after hip replacement surgery 
developed an embolic stroke 2 days 
after stopping the drug. The patient 
had multiple risk factors for throm- 
boembolism and was given 2,500 
units of dalteparin. Clinical studies 
have shown that 5,000 units is the 
most effective dose of dalteparin for 
prophylaxis with hip replacement.*”° 
Equally important, however, the 
patient also had a history of atrial 
fibrillation but was not on warfarin. 

Two cases of thrombocytopenia 
developed in patients receiving 
enoxaparin. In the first case, the 
patient had no prior history and 
developed early reversible throm- 
bocytopenia that was probably 
unavoidable. In the second case, 
however, the patient had a prior his- 
tory of heparin-induced thrombocy- 
topenia and a positive antibody titer. 
This adverse reaction could have 
been avoided through the use of an 
alternative antithrombotic agent 
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such as hirudin. 

The occurrence of these 
adverse events demonstrated a 
clear need for pharmacist involve- 
ment in the care of patients receiv- 
ing antithrombotic therapy. Overall, 
six of the nine adverse outcomes 
were judged to have been potential- 
ly avoidable through pharmacist 
monitoring and intervention. 

Readmissions related to thera- 
py with unfractionated heparin or 
LMWH were not a problem in this 
study. Only four patients were read- 
mitted within a 3-month period for 
thromboembolic or bleeding-related 
diagnosis. None of these events 
were directly linked to prior or cur- 
rent therapy with unfractionated 
heparin or a LMWH. 


CONCLUSIONS 

In this teaching hospital, 
LMWHs account for $112,000 in 
expenditures annually, or approxi- 


mately 1% of the pharmacy drug 
budget. The use of LMWHs can be 
expected to steadily increase, how- 
ever, as physicians gain familiarity 
with the drugs and new indications 
are approved. This study found that 
while LMWHs are often used safely 
and effectively as an alternative to 
unfractionated heparin for the pro- 
phylaxis or treatment of throm- 
boembolism, there are a number of 
factors that should be monitored 
prospectively by pharmacists. 

The data from this study will be 
used to help pharmacists provide 
more appropriate drug information 
to physicians and implement a drug 
monitoring improvement program 
for patients receiving antithrombotic 
therapy. Specifically, a pharmacy 
newsletter, physician consultations, 
and patient chart reviews will focus 
on appropriate indications, appro- 
priate prophylactic dosing regimens 
(especially for high-risk patients), 


the use of weight-adjusted treat- 
ment regimens, appropriate labora- 
tory monitoring (including periodic 
platelet counts and discontinuation 
of coagulation test monitoring), and 
screening for potential drug interac- 
tions that increase the risk of bleed- 
ing. Thus, the introduction of 
LMWHs into this hospital’s formula- 
ry has provided another opportunity 
for pharmacists to positively impact 
drug utilization and patient out- 
comes. 
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